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Utstvr for kontinuerlig sloping av metall. spesielt aluminium 

Foreliggende oppfinnelse vedrorer utstyr for kontinuerlig, horisontal stoping av 
metall, spesielt aluminium, innbefattende et isolert reservoar eller kulp som er 
innrettet til a romme flytende metall, samt en i forhold til kulpen lostagbart anordnet 
stopeform med en isolerende plate med hull som kommuniserer med stopeformen, 
hvilken stopeform innbefatter et fortrinnsvis sirkulaert formrom med veggmateriale av 
permeabelt materiale, f.eks. grafitt, for tilforsel av olje samt minst en langs omkretsen 
av formrommet anordnet ringdyse for direkte tilforsel av kjolemedie. 

Som angitt ovenfor, er det altsa tidligere kjent direkte kjolt horisontalt stopeutstyr for 
kontinuerlig stoping av metall der olje tilfores gjennom formromveggen gjennom en 
ringspalte eller et permeabelt veggelement og har som oppgave a danne en 
smorende film mellom formveggen og metallet. 

Selv om denne type stopeutstyr fungerer rimelig bra er kvaliteten til det stopte 
produkt likevel vesentlig darligere enn for tilsvarende vertikalt stopeutstyr der det i 
tillegg til olje ogsa tilfores gass gjennom formromveggen. 

Ulempen med vertikalt stopeutstyr er bl.a at det omfatter et stort antall stopeformer 
som gjor at det er kostbart a fremstille. 

Dernest er det vertikale utstyret kun innrettet til a stope bestemte lengder i en 
semikontinuerlig prosess som gjor at det ogsa er dyrt a operere. 

Ved stoping med horisontalt stopeutstyr benyttes kun et par stopeformer, og 
stopingen foregar kontinuerlig, idet passende lengder av det stopte produkt kuttes av 
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under stopeoperasjonen. Det kontinuerlige, horisontale stopeutstyret er saledes bade 
rimelig a fremstille og rimelig a operere. 

Det har vaert et formal med foreliggende oppfinnelse a fremskaffe horisontalt utstyr 
for kontinuerlig stoping av metall, spesielt aluminium, hvor kvaliteten pa det stopte 
produkt har like god kvalitet som tilsvarende produkt stopt med vertikalt stopeutstyr. 

Utstyret i henhold til oppfinnelsen er karakterisert ved at det gjennom veggmaterialet i 
tillegg til olje tilfores gass, idet det mellom det permeable veggmateriale og 
stopeformhuset er anordnet ringspalter for fordeling av gassen respektive oljen til 
veggmaterialet, idet ringspaltene er oppdelt i sektorer ved hjelp av plugger og tilfores 
oljen/gassen via separate tilforselskanaler for hver sektor, hvorved tilforselen av 
olje/gass kan differensieres rundt omkretsen. 

Kravene 2-5 angir fordelaktige trekk ved oppfinnelsen. 

Oppfinnelsen skal beskrives naermere i det etterfolgende ved hjelp av eksempel og 
med henvisning til vedfoyde tegninger hvor: 

Fig. 1 viser, delvis, i oppriss stopeutstyr for kontinuerlig horisontalstoping 
av langstrakte gjenstander, f.eks. aluminium pressbolt, 

Fig. 2 viser i storre malestokk selve stopeformen vist i Fig. 1 , h.h.v. 
a) i tverrsnitt og b) i lengdesnitt. 

Som det fremgar av Fig. 1 omfatter stopeutstyret 1 i h.h.t. oppfinnelsen et isolert 
metallforrad eller kulp 2 og en stopeform 3. Kulpen 2 er forsynt med en sideveis 
anordnet apning 4 mot stopeformen 3, hvor en forbindelsesring 5 av varmeisolerende 
materiale danner overgangen mellom kulpen og stopeformen 3. 
Stopeformen pa sin side er lostagbart festet til en holdeinnretning 6 som via en 
hengselforbindelse 7 gjor det mulig k svinge holdeinnretningen og dermed 
stopeformen 3 fra en posisjon hvor den ligger til aniegg mot forbindelsesringen 5 til 
en utsvinget posisjon som gjor det mulig ^ demontere (utskifte) eller reparere 
stopeformen. 
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Selve stopeformen som er naermere vist i Fig. 2, innbefatter et to-delt ringformet hus, 
hvorav en forste 8 hovedhusdel er forsynt med boringer 10,11 for tilforsel av olje, 
respektive gass til innenfor liggende, permeable formromringer 12,13, mens en andre 
husdel 9 er forsynt med en ringformet utsparing som danner en vannkjolekanal 14. 
De to husdelene 8 og 9 fastholdes til hverandre ved hjelp av et antall skruer 15. I 
sammenskrudd posisjon, som vist i figuren, dannes en skrattstilt spalte 16 meliom de 
to delene, slik at det under stopeoperasjonen strommer vann fra kanalen 14 og 
gjennom spalten 16 langs hele periferien av det stopte produkt, like utenfor 
formrommets 17 utiop. 

Som nevnt er det anordnet permeable ringer 12,13 som er fysisk adskilt fra 
hverandre ved hjelp av en pakning, tetningsstoff 18 e.l. Disse ringene danner veggen 
i formrommet 17. 


Et viktig trekk ved oppfinnelsen bestar i at ringformete spalter 20 (se Fig. 2, b)) som 
dannes mellom stopeformhuset 8 og ringene 12,13 er forsynt med plugger 21 (bare 2 
vist pa tegningen) slik at ringrommet 20 er brutt opp i sektor, to eller flere etter 
onske/behov. Herved kan tilforselen av b^de gass og olje differensieres langs 
omkretsen av formrommet. Slik differensiering, spesielt av gasstilforselen, er viktig 
for a kunne oppn^ et godt stoperesultat. 

Det er ellers ikke tidligere kjent a tilfore gass i formrommet i horisontalt, kontinuerlig 
stopeutstyr. For a drenere overskuddsgass og dermed hindre innslutning av gass i 
metallet under stopingen, er det derfor hensiktsmessig anordnet en boring 29 
gjennom formromveggen (ringen 12). Gassen ledes gjennom boringen til et ringrom 
utenfor ringen 12 og videre gjennom en boring i stopeformhuset 8 (ikke naermere 
vist) til friluft eller en oppsamlingsanordning for gassen. 

Ved formrommets 17 innlop er det anordnet en plate 19 av varmeisolerende 
materiale ("hot-top") som fastholdes ved hjelp av en holdering 22 via en 
skrueforbindelse 23. 
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Idet formrommets 17 vegg, dvs. ringene 12,13, danner primaerkjoleomradet under 
stopeoperasjonen, vil arealet av veggflaten representere en av faktorene som 
bestemmer kjolingen av metallet. 

Den isolerende platen 19 kan, avhengig av legeringstype og onsket primaerkjoling, 
strekke seg noe innover (ved 24) ringen 12. 

Idet platen er enkelt l0stagbar, vil det vaere lett A skifte plate og derved stope 
forskjellig typer legeringer i samme stopefornn. 

Stopeutstyret i h.h.t. oppfinnelsen virker ellers pa folgende mate: 

Flytende metal!, f.eks. aluminium, fylles i kulpen 2 fra en stopeovn e.l. (ikke vist), 

Metallet strommer gjennom apningen 4 og hullene 25,26 i platen 19 til formrommet 

17. 



Ved begynnelsen av stopeoperasjonen er utiopet 27 i stopeformen 3 lukket ved hjelp 
av en bevegbar stopesko (ikke vist). Sa snart metallet har fylt formrommet 17, 
begynner skoen a forskyve seg, samtidig som vann tilfores gjennom spalten 16 og 
gass og olje tilfores gjennom ringen 12,13. 

Etter hvert som stopeskoen forskyver seg og metall etterfylles i formrommet via 
kulpen, dannes et langstrakt stopeemne. Skoen tas bort s^ snart stopeemnet har 
nadd en viss lengde. Siden stopeprosessen er kontinuerlig, kan emnet i og for seg 
anta hvilken som heist lengde, men hensiktsmessig kuttes emnet (ikke vist) i 
passende lengder for ekstrudering eller andre formal. 

Som nevnt ovenfor, sa er stopeutstyret innrettet for differensiert tilforsel av olje og 
gass rundt omkretsen. 

Spesielt nar det gjelder tilforselen av gass, er det funnet hensiktsmessig k tilfore 
samme mengde gass rundt hele omkretsen av formrommet ved oppstart av 
stopeprosessen. Deretter, nar stopeprosessen har kommet i gang og stabilisert seg, 
reduseres gasstilforselen til formrommets ovre omrSde. Hensiktsmessig kan spalten 
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20 for tilforsel av gass i denne sammenheng vaere inndelt i to sektorer, en ovre og 
nedre sektor, ved hjelp av pluggene 21 . 


For ovrig nar det gjelder primaerkjolingen, dvs. kjolingen gjennom ringene 12,13 i 
formrommet 17, er det, for a redusere kjolingen, funnet hensiktsmessig a fremstille 
formhuset 8 av stal, istedenfor aluminium som er vanlig. Videre for ytterligere k 
redusere kjolingen kan det vaere aktuelt a skjerme (redusere varmeoverforingen) mot 
kjolekanalen 14 ved k anordne en isolerende ringplate 28, f.eks. av plexiglass, pa 
den siden av husdelen som vender mot kjolekanalen. 

Oppfinnelsen silk den er definert i kravene er ikke begrenset til de utforelsesformer 
som er vist i tegningene og beskrevet i det foranstaende, saledes kan det i stedet for 
to separat anordnet ringer 12,13 vaere anordnet en ring med tilforsel av olje og gass i 
en og samme ring. 
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Patentkrav 


1. Utstyr for kontinuerlig, horisontal stoping av metall, spesielt aluminium, 
innbefattende et isolert reservoar eller kulp (2) som er innrettet til a romme flytende 
metall, samt en i forhold til kulpen (2), lostagbart anordnet stopeform eller kokille (3) 
med en isolerende plate (19) med hull (25,26) som kommuniserer med stopeformen, 
hvilken stopeform (3) innbefatter et fortrinnsvis sirkulaert formrom (17) med en vegg 
(12,13) av permeabelt materiale for tilforsel av olje, samt minst en langs omkretsen 
av formrommet anordnet ringdyse (16) for direkte tilforsel av kjolemedie, 
karakterisert ved at det gjennom veggmaterialet i tillegg tilfores gass, 
idet det mellom det permeable veggmaterialet (12,13) og stopeformhuset (8) er 
anordnet ringspalter (20) for fordeling av gassen respektive oljen til veggmateriale, 
idet hver av ringspaltene (20) er oppdelt i sektorer ved hjelp av plugger e.l. (21) og 
tilfores oljen/gassen via separate tilforselskanaler (10,11) for hver sektor, hvorved 
tilforselen av olje/gass kan differensieres rundt omkretsen av stopeformveggen. 

2. Utstyr ifolge krav 1 , 

karakterisert ved at veggmaterialet utgjores av to fysisk ved hjelp av en 
pakning e.l. (18) adskilte ringer (10,1 1 ). 

3. Utstyr ifolge krav 1 , 

karakterisert ved at hver av ringspaltene (20) er inndelt i to sektorer, en 
ovre og en nedre sektor. 

4. Utstyr ifolge de foreg^ende kravene 1-3, 

karakterisert ved at gassen tilfores veggmaterialet i omr^det (gjennom 
12) som er beliggende naermest platen (19), mens oljen tilfores i omr^det (gjennom 
11) beliggende lengst borte fra platen (19). 
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5. Utstyr ifolge de foregaende kravene 1-4, 

karakterisert ved atdet overst i formrommet er anordnet en 
dreneringskanal (29) for bortforsel av gass. 
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Sammendrag 


Utstyr for kontinuerlig, horisontal stoping av metall, spesielt aluminium. Utstyret 
innbefatter et isolert reservoar eller kulp (2) som er innrettet til a romme flytende 
metall, samt en i forhold til kulpen (2), lostagbart anordnet stopeform eller kokille (3) 
med en isolerende plate (19) med hull (25,26) som kommuniserer med stopeformen. 
Stopeformen (3) innbefatter et fortrinnsvis sirkulaert formrom (17) med en vegg 
(12,13) av permeabelt materiale for tilforsel av olje, samt minst en langs omkretsen 
av formrommet anordnet ringdyse (16) for direkte tilforsel av kjolemedie. Gjennom 
veggmaterialet, i tillegg til oljen, tilfores gass, idet det mellom det permeable 
veggmaterialet (12,13) eg stopeformhuset (8) er anordnet ringspatter (20) for 
fordeling av gassen respektive oljen til veggmaterialet. Hver av ringspaltene (20) er 
oppdelt i sektorer ved hjelp av plugger e.l. (21) og tilfores oijen/gassen via separate 
tilforselskanaler (10,11) for hver sektor, hvorved tilforselen av olje/gass kan 
differensieres rundt omkretsen av stopeformveggen. 
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1. Notice IS hereby given thatthe International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,KP,KR,US 


In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time; 
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3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
04 January 2001 (04.01.01) under No. WO 01/00352 

REMINDER REGARDING CHAPTER If (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
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Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 


REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 
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For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/NOOO/00221 


I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as ''originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1-5 as published 

Claims, No.: 

1-5 as published 

Drawings, sheets: 

1/3-3/3 as published 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language In which the international application was filed, unless othenA/ise indicated under this Item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was earned out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 

the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the whtten sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 


Form PCT'IPEA/409 (Boxes l-Vlll. Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
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□ the drawings. sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

{Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 

report.) 


6. Additional observations, if necessary: 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 


Novelty (N) 

Yes: 

Claims 

1-5 


No: 

Claims 


Inventive step (IS) 

Yes: 

Claims 



No: 

Claims 

1-5 

Industrial applicability (lA) 

Yes: 

Claims 

1-5 


No: 

Claims 



2. Citations and explanations 
see separate sheet 


VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 


VIII. Certain observations on the international application 

The following observations on the clahty of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: US-A-3556197, (KAISER Aluminium), 19 January 1971 
D2: US-A-4420030, (OLIN Corp.), 13 December 1983 

Note: the document D2 was not cited in the international search report. 


1 . The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1, and insofar as this claim can be understood (see Section VIII), this document 
shows the following features thereof (Claim 1 is cited in italics, the references in 
parentheses applying to the prior art document D1): 

Equipment for continuous, horizontal casting of metal, in particular aluminium, the 
equipment including an insulated reservoir or pool {AO), which is designed to contain 
liquid metal, and a mould {^2), which can be removed from the pool (10), with an 
insulating plate (11) with holes (orifice, cf figures) which communicate with the 
mould, the mould (12) including a preferably circular cavity (embodiments 1-4,6) 

and at least one annular slit or nozzles (not shown) arranged along the 
circumference of the cavity for the direct supply of coolant (cf direct cooling 
mentioned on col.2, 1.60-63: "Additional water sprays from the spray equipment (not 
shown) may be directed to impinge against the outer surface of the ingot emerging 
from the exit of the [chilled] mold section 12"), 

The subject-matter of claim 1 therefore differs from this knov/n equipment for 

continuous, horizontal casting of metal in that (hereafter the references in parentheses are 
applying to the present application) 

[the cavity of the mould includes] a wall (12, 13) of permeable material for the supply 

of oil and in that 

in addition to the oil, gas is supplied through the permeable material (12, 13) 
and in that 

annuli (20) are arranged between the permeable wall material and the mould housing 
(8) to distribute the gas/oil to the wall material where the annuli (20) is divided into 
sectors using plugs or similar restrictions (21) and are supplied with oil/gas via 
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separate supply channels (10,11) for each sector, thus making it possible to 
differentiate the supply of oil/gas around the circumference. 

It is clear from the description on page 2, two first paragraphs, that the alleged object of 
the equipment for horizontal continuous casting of metal claimed in claim 1 is to provide 
for a differentiated supply of oil/gas around the circumference of the mould cavity. 

However, document D1 cited in the search report seems to address the same 
technical problem (cf col.1, 1.25-32 and in particular various embodiments n°1,3,4 and 
6 respectively on col.4, 1.69-71 /col.5, 1.15-18 / col.5, 1.55-57 / col. 7, 1.28-30) and provides 
for the a differentiated supply of oil/gas around the circumference of the mould cavity. 

Consequently, insofar as this claim can be understood (see Section VIII), it does not 
seem that the subject-matter of claim 1 involves an inventive activity over the 
disclosure of D1, the design of the wall of the cavitv of the mould being a matter of 
constructional details . 

2. For the sake of completeness, it has to be pointed out that also D2 seems to be a base 
for an analogous argumentation. 

3. In view of the documents cited in the search report, also the dependent claims do not 
seem to contain inventive subject-matter. In particular, all the features disclosed in 
addition to those of related independent claims, are derivable from the cited documents 
(see for example claim 3 upper and lower sectors) and/or usual in the art (see for example 
providing gas close to the insulating plate in claim 4). 

Re Item VII Certain defects in the international application 

A document reflecting the prior art described on page 1 first and second paragraph 
is not identified in the description. If the applicant is aware of a document reflecting the 
prior art which would be a basis for the preamble of independent claim 1 and which is not 
cited in the search report, then this document should have been identified in the 
description (Rule 5.1(a)(li) PCT). 
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Re Item Vlfl Certain observations on the international application 

1 Claim 1 does not meet the requirements of Article 6 PCT in that the matter for which 

protection is sought is not clearly defined. 

Actually the characterising portion is focusing on the design of the wall of the cavity of the 
mould which is alleged to make it possible to differentiate the supply of oil/gas around the 
circumference. Claim 1 mentions successively that: 

- the mould includes a cavity with a wall (12,13) of permeable material for the supply of oil, 

- annuli (20) are arranged between the permeable wall material and the mould housing (8) 
to distribute the gas/oil to the wall material, 

- the annuli is divided into sectors using plugs or similar restrictions (21). 

It is not clear which are the structural features of the wall of the cavity of the mould. 

On one hand the wall is said to be formed from the permeable rings (12,13) (cf description 
p.3, 2nd paragraph) and on the other hand annuli are reputed to be arranged between the 
mould housing and the said rings (cf claim 1 and description p.3, paragraph starting with 
"An important feature..."). However when comparing the cross section view (fig. 2 a) and 
the longitudinal section view (fig. 2 b) of the mould is cannot be understood if the 
permeable rings (12,13) are different from the annuli since on the longitudinal section view 
(fig. 2 b) of the mould there is no permeable ring shown and on the cross section view (fig. 
2 a) of the mould there is no annulus (20) shown. The text of the description does not 
provide for any clarification. 

2. According to the requirements of Rule 10.2 PCT, the terminology and the signs shall 
be consistent throughout the application. This requirement is not met in view of: 

a) the use of references 10 and 1 1 to designate rings in claim 2, 

(Actually, in the description the cited references designate drilled holes and 
permeable rings are referenced 12 and 13), 

b) the references 12 and 1 1 used in claim 4 are probably erroneous. 
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(57) Abstract: Equipment for 
continuous, horizontal casting of 
metal, in particular aluminium. The 
equipment including an insulated 
reservoir or pool (2), which is 
designed to contain hquid metal, 
and a mould (3), which can be 
removed from the pool (2), with 
an insulating plate (19) with holes 
(25, 26) which communicate with 
the mould, the mould (3) including 
a preferably circular cavit>' (17) 
with a wall (12, 13) of permeable 
material for the supply of oil and at 
least one annular slit or nozzles (16) 
arranged along the circumference 
of the cavit>' for the direct supply 
of coolant. In addition to the oil gas, 
is supplied through the permeable 
material (12, 13) and annuli (20) 
are arranged between the permeable 
wall material and the mould housing 
(8) to distribute the gas/oil to the 
wall material. The annuli (20) is 
divided into sectors using plugs 
or similar restrictions (21) and are 
suppUed with oil/gas via separate 
supply channels (10, II) for each 
sector, thus making it possible to 
differentiate the supply of oil/gas 
around the circumference. 
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EQUIPMENT FOR CONTINUOUS, HORIZONTAL CASTING OF 
METAL. 

The present invention concerns equipment for continuous, horizontal casting of 
metal, in particular aluminium, including an insulated reservoir or pool, which is 
designed to contain liquid metal, and a mould, which can be removed from the pool, 
with an insulating plate with holes which communicate with the mould. The mould 
includes a preferably circular cavity with wall material of permeable material, for 
example graphite, for the supply of oil and at least one tubular die arranged along the 
circumference of the cavity for the direct supply of coolant. 

As stated above, directly cooled horizontal casting equipment for continuous casting 
of metal in which oil is supplied through the cavity wall through an annulus or a 
permeable wall element in order to form a lubricant film between the mould wall and 
the metal is already known. 

Although this type of casting equipment functions reasonably well, the quality of the 
cast product is, however, much poorer than that of equivalent vertical casting 
equipment in which, in addition to oil, gas is also supplied through the cavity wall. 

One of the disadvantages of vertical casting equipment is that it comprises a large 
number of moulds. This makes it expensive to produce. 

Moreover, the vertical equipment is only designed to cast specific lengths in a 
semi-continuous process. This also makes it expensive to operate. 

Casting with horizontal casting equipment involves the use of only a few moulds and 
the casting takes place continuously. Suitable lengths of the cast product are cut off 
during the casting operation. The continuous, horizontal casting equipment is thus 
both cheap to produce and cheap to operate. 


wo 01/00352 


PCT/N 000/00221 


One aim of the present invention was to produce horizontal equipment for continuous 
casting of metal, in particular aluminium, with which the quality of the cast product is 
as good as the quality of the equivalent cast product with vertical casting equipment. 

The equipment in accordance with the present invention is characterised in that gas 
in addition to oil is supplied through the permeable wall material and that annuli are 
arranged between the permeable wall material and the mould housing to distribute 
the gas/oil to the wall material and that the annuli are divided into sectors using plugs 
and are supplied with oil/gas via separate supply channels for each sector, whereby 
the supply of oil/gas may be differentiated around the circumference of the mould 
cavity. 

Claims 2-5 define the advantageous features of the present invention. 

The present invention will be described in the following in further detail by way of 
examples and with reference to the attached drawings, where: 

Fig. 1 shows, in part, in an elevation, the casting equipment for continuous horizontal 

casting of long objects, for example aluminium billets. 
Fig. 2 shows, in large scale, the mould shown in Fig. 1, a) in cross-section and b) in a 
longitudinal section. 

As Fig. 1 shows, the casting equipment 1 in accordance with the present invention 
comprises an insulated metal reservoir or pool 2 and a mould 3. The pool 2 is 
provided with a lateral opening 4 to the mould 3, where a connecting ring 5 of 
thermally insulating material forms the transition between the pool and the mould 3. 
On its side, the mould is releasably attached to a holding device 6. Via a hinge link 7, 
it is possible to swing the holding device and thus the mould 3 from a position in 
which it is in contact with the connecting ring 5 to a swung-out position which makes 
it possible to remove (replace) or repair the mould. 

The mould itself, which is shown in further detail in Fig. 2, comprises a two-part 
annular housing, of which a first main housing part 8 is provided with drilled holes 
10,11 for the supply of oil or gas to interior, permeable cavity rings 12,13, while a 


wo 01/00352 


PCT/NOOO/00221 


3 

second housing part 9 is provided with an annular recess which forms a water 
cooling channel 14. The two housing parts 8 and 9 are held together by means of a 
number of screws 15. When they are screwed together, as shown in the figure, a 
diagonal gap 16 is formed between the two parts so that, during the casting 
operation, water flows from the channel 14 and through the gap 16 along the entire 
periphery of the cast product just outside the outlet of the cavity 17. 

As mentioned, permeable rings 12, 13, which are physically separated from each 
other by a gasket, sealing material 18 or similar, are included. These rings form the 
wall in the cavity 17. 

An important feature of the present invention is that the annuli 20 (see Fig. 2, b)) 
formed between the mould housing 8 and the rings 12,13 are provided with plugs 21 
(only 2 shown in the drawing) so that the annuli 20 are broken up into two or more 
sectors as required. In this way, the supply of both gas and oil can be differentiated 
along the circumference of the cavity. Such differentiation, in particular of the gas 
supply, is important in order to be able to achieve a good casting result. 

Supply of gas to the mould cavity of horizontal casting equipment is not previously 
known. To enable drainage of excess gas and thereby avoid inclusion of gas in the 
cast metal product under the casting process a bore 29 is provided through the 
mould wall (the ring 12). The gas is led to an annulus outside the ring 12 and further 
through a bore in the housing 8 (not further shown) to the atmosphere or a suitable 
collecting tank or the like for the gas. 

At the inlet of the cavity 17, there is a plate 19 of thermally insulating material 
("hot-top") which is held in place using a retaining ring 22 via a screw connection 23. 

As the wall of the cavity 17, i.e. the rings 12, 13, forms the primary cooling area 
during the casting operation, the area of the wall surface will represent one of the 
factors which determine the cooling of the metal. 

The insulating plate 19 may, depending on the type of alloy and the primary cooling 
required, extend along the ring 12 (at 24) somewhat. 
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As the plate can be easily detached, it will be easy to replace the plate and thus cast 
different types of alloy in the same mould. 

Otherwise, the casting equipment in accordance with the present invention works as 
follows: 

Liquid metal, for example aluminium, is poured into the pool 2 from a casting furnace 
or similar (not shown). The metal flows through the opening 4 and the holes 25, 26 in 
the plate 1 9 into the cavity 1 7. 

At the beginning of the casting operation, the outlet 27 In the mould 3 is closed using 
a mobile casting shoe (not shown). As soon as the metal has filled the cavity 17, the 
shoe begins to move, while water is supplied through the gap 16 and gas and oil are 
supplied through the ring 12, 13. 

As the casting shoe moves and the cavity is refilled with metal via the pool, a long 
casting piece is formed. The shoe is removed as soon as the casting piece has 
reached a certain length. Since the casting process is continuous, the casting piece 
may actually be of any length. However, it is expedient for the casting piece to be cut 
(not shown) into suitable lengths for extrusion or other purposes. 

As mentioned above, the casting equipment is designed for differentiated supply of 
oil and gas around the circumference. 

In particular regarding the supply of gas, it has been found expedient to supply the 
same quantity of gas around the entire circumference of the cavity at the start of the 
casting process. Subsequently, when the casting process has started and has 
become stable, the gas supply to the upper area of the cavity is reduced. Preferably, 
in this connection the annuli 20 for the supply of gas may be divided into two sectors, 
an upper and lower, by means of restrictions 21 . 

Moreover, regarding the primary cooling, i.e. the cooling through the rings 12, 13 in 
the cavity 17, it has been found expedient, in order to reduce the cooling, to make the 
mould housing 8 of steel instead of aluminium, which is the usual material. 
Furthermore, In order to reduce the cooling further, it may be necessary to shield 
(reduce the thermal transfer to) the cooling channel 14 by arranging an insulating 
annular plate 28, for example of Plexiglas, on the side of the housing part which 
faces the cooling channel. 
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The invention as defined in the claims is not restricted to the embodiments shown in 
the drawings and described above, thus, instead of using two independent rings 
12,13 just one ring may be employed for the supply of oil and gas through the same 
ring. 
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Claims 


1. Equipment for continuous, horizontal casting of metal, in particular aluminium, the 
equipment including an insulated reservoir or pool (2), which is designed to contain 
liquid metal, and a mould (3), which can be removed from the pool (2), with an 
insulating plate (19) with holes (25, 26) which communicate with the mould, the 
mould (3) including a preferably circular cavity (17) with a wall (12, 13) of permeable 
material for the supply of oil and at least one annular slit or nozzles (16) arranged 
along the circumference of the cavity for the direct supply of coolant, 
characterised in that in addition to the oil gas is supplied through the 
permeable material (12,13) and that annuli (20) are arranged between the permeable 
wall material and the mould housing (8) to distribute the gas/oil to the wall material 
where the annuli (20) is divided into sectors using plugs or similar restrictions (21) 
and are supplied with oil/gas via separate supply channels (10, 11) for each sector, 
thus making it possible to differentiate the supply of oil/gas around the circumference. 

2. Equipment in accordance with claim 1 , 

characterised in that the wall material comprises two rings (10, 11) which 
are physically separated by means of a gasket (18) or similar. 

3. Equipment in accordance with claim 1 , 

characterised in that each of the annuli (20) are split into two sectors, 
and upper and lower sector. 

4. Equipment in accordance with the preceding claims 1-3, 

characterised In that the gas is supplied through the permeable material 
(through 12) in the area closer to the plate 19, while the oil is supplied through the 
material in the area further from (through 1 1) the plate (19). 


5. Equipment in accordance with the preceding claims 1-4, 

characterised in that a drainage bore or channel (29) is provided in the 
upper part of the mould cavity to drain out excess gas. 
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